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The family Cixiidae Spinola 1839 
(Hemiptera: Fulgoromorpha) - a Review 

W.E. Holzinger, A.F. Emeljanov & I. Kammerlander 


Abstract 

We present a short survey of the pre¬ 
sent knowledge of the family Cixiidae. A 
generic checklist, including data on their 
distribution in main zoogeographical regi¬ 
ons and (estimated) species numbers is 
presented. The morphology of the inner 
female genitalia, of the wax pore plates 
and of some enigmatic sensory organs are 
poorly known today. We give a short 
description of their general structure and 
their variability within the family, as far as 
it is known. In addition, data on cixiid 
ecology and on their economic importance 
are summarized and hints on recent keys 
for the identification of cixiids are provi¬ 
ded. 
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economic importance 
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Introduction 


The iirT Cixitdae species described valiJ- 
lv was Cicada nervosa (today Cimhs nemmu), 
a common European species: It was reported 
hv Carl von Linnf m hi* 10 r ^ edition nt the 
hi mo us book M Svsfema Naturae** (LlsnAEUN 
1758). About other cixiids were described 
mainly by Johann Christian FaBRIUUS and 



Fig. 1: 

Increasing knowledge on biodiversity 
in cixiids, represented by the number 
of described genera of Cixiidae bet 
ween 1800 and today. 


ErnT Friedrich GEKMAR in the genera Cicada, 
Fiata, Fu^ora .mJ tens, until Pierre Andre 
LaTREILLE described the genus (Ttrus in 1804 
(LatrKILLF. 1804), and until the family itself 
was recognized by Massimiliano SflNOLA m 
1839 (SriNOLA 1819). 

During the next ICO years, Frederick 
Muir, William L Distant, George W. Kir- 
KALDY, Shnnen MaT>LMLRA and Francis 
Walker were important pioneers invesUga* 
ting the species diversity of the cixiids (and 
other plan: hoppers and leathoppers) of the 
world. In addition, many species and genera 
were also described bv E D. Ball, F.X* FlERER, 
WM Fowler, W.F, G iff aria C*. I Iorvatii, A. 
Jacobi, C L Kirktibalm, L Melichar, J.G. 
Myers, V. Sk.noret, C Stal, PIC Uhler and 

others. 


The CixitJae volume of the ^General 
Catalogue of the HemipteicT was one of the 
first volumes of the series, published m 1916 
At that time, M genera and 786 specie* were 
known (METCALF 1916k Beside this catalo¬ 
gue, Zeno Payne METCALF also described 
several Cixikl taxa bv himself and published 
an important classification of the Family in ho 
contribution on the , T Fulgorma of Barro Colo¬ 
rado and other parts of Panama" (NlETt aL> 

1918). 

Since then, mam authors have increased 
our knowledge of cixiids very much From a 
taxonomic point of view, we have to mention 
* ax least - Ronald G. Fennaii, Raimo E. Lin- 
SAVt OR I, Jan VaS StaLLE, Alexandr F E.MEL- 
fA.NOV and Hannelore HtxH working in 
world-w ide aspect; W.E. China, Jin DuAlk> la* 
Viktor N, Ki -'NFAA. Valentina M Lix;v i- 
NENKiX Ivan D, MlTTAKV. Re in hard Ri MANE 
and Wilhelm WaoNIR concerning the Paine- 
arctic, James P. KRAMER and John S. C\LI'- 
a h i concerning the Americas, Henri Sysavf 
concerning Africa. JR. William’s concerning 
t he Mascarenes, Shun A‘hern T$AL l R and 
Tung-Ching H>l concerning Taiwan* and 
Marie-Claude LaRJVIERE and Murray J FLET- 
i HER concerning Australia and New Zealand 

Today, about 146 genera comprising 
almost 2000 species are described from all over 
the world (fig. ] and table 1 h m addition* the 
same number of species may actually be unde- 
scribed yet; Thus, cixiids are one of the largest 
families m Fulgoromnrpha. 

Morphology 

General descriptions of cixiids are availa¬ 
ble in several publications (including O'Brien 
2002, in this volume). Nevertheless ir is hard 
to summarize at least .common diagnostic 4 * 
characters, as cixiids have a great diversify in 
several morphological characters. Many of 
these characters are already described m the 
paper of Emeljanov (2002; in this volume) 
and included in the dadogram (e. g. head 
structures, wing venation, leg spinulatinn* 
wax-pore plates in nymphs). Beyond these, 
other structures also worth mentioning will he 
described below# 
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Female genitalia 

The wide range of variability in the male 
genitalia is very well known. In contrast to 
those, only very few studies on the female 
genitalia have been carried out yet. With the 
exception of the shape of the ovipositor (e. g. 
figs. 2.A-C,6.A, 6.B, 7.A, 7.B), characters of 
the female genitalia were rarely included in 
morphological and phylogenetic studies; thus, 
in many taxa, the identifica- 
tion of females is hardly pos- 
sible. 

The inner ectodermal 
structures of female cixiids 
have been described by Iva- 
NOV (1928) for the first time. 

Later, Remane & ASCHE 
(1979) studied their appea- 
ranee and variability in spe- 
cies of the genus Chaus from 
the Azorean Islands, and 
BOURGOIN (1993) gave a 
detailed description of the 
female genitalia in Cixius 
nervosus L. The female geni- 
talia of Hyalesthes are figured 
and described by HOCH & 

Remane (1985) and Sforza 
& Bourgoin (1998). 

A comparatively plesio- 
morphic configuration in 
cixiids is shown in fig. 2.A: 

A medium-sized ovipositor 
slightly curved upwards, 
consisting of (in the termi- 
nology of Bourgoin & 

Huang 1991 and Bourgoin 
1993) paired gonoplacs, 
gonocoxae VIII and IX, and gonapophyses 
VIII and IX. The ectodermal genital duct 
opens between gonapophysis VIII and XI into 
the so-called vestibulum. Dorsally the vestibu- 
lum is closed by the basal apodeme of the 
gonapophysis IX and ventrally by the dorsal 
wall of the pregenital fold. The latter bears 
ventrally the stemite VII and dorsally a (redu- 
ced) stemite VIII. 

Inwards, the vestibulum opens through 
the gonoporus into the posterior vagina. 
Sclerotized plates situated on the walls of the 
posterior vagina might be of high diagnostic 
value at the species level, as is exemplarily 


shown in Azorean Cixius species by REMANE 
& ASCHE (1979). 

The anterior vagina bears two dorsal 
diverticula - the bursa copulatrix ductus lea¬ 
ding into the bursa copulatrix, and the sperma- 
theca. The latter might be divided into four 
parts: ductus receptaculi, diverticulum ductus, 
pars intermedialis and glandula apicalis (after 
Bourgoin 1993; see fig. 2.A). 



Several modifications are notable in diffe¬ 
rent Cixiid taxa: Reductions and enlargements 
within the ovipositor complex are well known 
(e. g. Emeljanov 1971, 1995, Hoch & Rema- 
NE 1985; see figs. 3.C, 3.E, 7.A, 7.B). In addi¬ 
tion, also the inner genitalia structures show a 
wide range of morphological diversity. The 
ductus receptaculi of Cixius, Tachycixius and 
related taxa is twirled like a helix (BOURGOIN 
1993, Holzinger 2002 in press, Ivanov 1928, 
REMANE & ASCHE 1979; see figs. 4 and 5). 
Instead of this helix, the medial part of the 
ductus receptaculi is expanded to a large bub¬ 
ble in two Cixus species of the subgenus Scioci- 


Fig. 2: 

Female genitalia structures in Cixiidae, 
sternite VII omitted. Scale bar = 0.5 mm 
A: Dystheatias fuscata Kirkaldy. 
be = bursa copulatrix, va = vagina, 
dr = ductus receptaculi, dd = diverticu¬ 
lum ductus, pi = pars intermedialis, 
ga = glandula apicalis, stVIll = sternite 
VIII, gc = gonocoxa VIII, gp = gonoplac, 
gVIIl = gonapophysis VIII, glX = gona¬ 
pophysis IX. 

B: Pintalia erecta Metcalf (see also 
fig. 3.A). 

C: Bothrioceretta nigra Fowler (see 
also fig. 3.B). 

D: Euryphiepsia cocos Muir. 
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ms, C. (Cermar) and C. srmilrs 

KiRmHralm (fig. J-D). In these taxa, the sue 
of rhe bursa copulamx i'* distinctively smaller 
than in investigated caxa with .1 helixdtke 
Jut t us. 

A similar situation - increase of the volu¬ 
me of the ductus receptaatli and a reduction 
of the sue of the bursa copulamx - is observed 
m Bothnocrmtu (fig, 1.0, Notocmus and 
Cuhmu. In all species of Pent astir mi exami- 


neJ, a comparatively simple (plesiomotphtc .M 
configuration of the inner female genitalia K 
present, although the outer parts of the fema¬ 
le genitalia (ovipositor, see above, and wax 
plate, see below) are highly apomorphlc- 
A comprehensive '-tody of these structures 
in different CixiiJ genera and an attempt of a 
phylogenetic interpretation is in preparation 

(Kammeriander & Houinqer, in prep,). 



Fig 3; 

Female genitalia in Cixiidae. Scale bar = 0.5 mm 

A: Abdomen of PintaHa ereeta Metcalf, laterocaudal view (see also fig. 2.B; SEM'Photo: E. STAaeirrHE^ea). 

B: Abdomen of Bothrioceretta nigra Fowler* laterocaudal view (see also fig. 20; SEM-Photo: E* Stabentheiner). 
G Abdomen of Muirolonia metalllcus Fowler* laterocaudal view (SEM-Photo: E. Stabentheiner). 

D: Female genitalia structures in C/x/us stigmaticus Germar* sternite VII omitted. 

E; Female genitalia structures in Reptatus panzeri Loew (see also fig. 7. A), sternite VII omitted. 
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Fig. 4: 

Female genitalia in 
Tachycixius pilosus 
Olivier, prepared as 
described in Boua- 
goin (1993) and 
stained with 
„Chlorazol black E" 
(Photo: 

I* Kammerlahder). 


Fig. 5: 

The helix-twirled 
part of the ductus 
receptacoli in 
Tachydxius pilosus 
Olivier, has 3 outer 
windings. 

(Photo: 

J, Kammerlander). 
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Wax pore plates 

Pitres of wax glands can he found on diffe¬ 
rent pans of the body in larval and adult cixi- 
ids a> in other Fulgoromorpha Thex 

structures are scarcely studied; the only papers 
dealing extensively with wax pores in cixaiJs 
are published hy §UU (1928, 1929), He 
described the morphology and histology of 
these glands and p>re* in detail in three spe¬ 


cies. PenmsrmJius kprmnus L. (adult), Keptoiio 
parpen Li^EU' (nymph) and Cixius rwrvosus L. 
(adult and nymph). Additional information 
on nymphal wax pores in Hoploxrus crudus 
(Van Duzee) is provided by PorE (1985). 

The most striking wax pores m cixuds are 
those arranged in wax plates on the tergites 
VL VII and VIII m nymphs and on - as tar as 
we know - tergite (X m adults. 


Fig. 6: 

Wax plates on tergite IX in 
adult females of the genus 
Cixius. The wax plate is 
covered with „ si eve-plate" 
wax pores Lsp"), These 
pores a formed by subsided 
plates Lp") pierced by 
several capillary tubes 
Let"} and enclosed by chiti¬ 
nous side walls Lw"). 
Below the chitinous plate 
Lcp*), a layer of glandular 
cells LgO and a layer of 
*subglandutar" cells Lsc") 
are present The wax 
thread („wf") produced by 
this pore consists of several 
smaller filaments wound 
like a rope (8 ulc 1929). 

A: Cixius simitis IOrschbaum, 
abdomen from behind 
(SEM-Photo: £. Starentwei hi k). 

B: Cixius fadon Fennah, 
abdomen from behind 
(SEM-Photo: E, StabEnthe iner}. 
C: Cixius similis K^rschbaum, 
marginal area of the wax 
plate 

(SEM-Photo: £ Stare nthe inerT 
D: Cixius nervosus L, 
wax pores in higher mag¬ 
nification * 

(SEM-Photo: E. Stabentheiner). 
E: Cross section of a wax 
plate of Cixius nervosus L: 
after Sulc (1929), modified. 
F: Cross section of a the 
chitinous surface of the 
wax plate of Cixius nen/o- 
sus L; redrawn after Suit 
(1929), modified. 
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In adults of Cixius and several other Cixi- 
Jae genera. die wax plate is a more or less lar¬ 
ge* homogenous area* covered with uniform 
„sieve-plate“ wax pores and dispersed hairs 
(figs. 6.A, 6.B). In higher magnificauon. the 
wax pore* are clearly visible in the >EM (figs. 
6.C 6.D). Each of the wax threads produced 
by one of these pores consists of several smal¬ 
ler filaments wound like a rope (fig* 6,F). An 
excellent description of the histological struc¬ 


ture of these wax pores and w ax glands is pro* 
udeJ by Slic (1929; see figs. 6.E. 6.F): Chin- 
nous side walls enclose a subsided plate pierced 
by several capillary' tubes. Inside (pn)ximaliy) 
of this chumous plate, a layer < >1 glandular cells 
is present. Even wax pore is mainraineJ by 
one cell of this layer. Those glandular cells are 
situated on another unicellular layer of „sub- 
glandular** cells (Sulc: 1929). 



Fig. 7: 

Wax plates on tergite IX in 
adult females of the genera 
Rep talus and Afroreptalus 
(Pentastirini); The wax pla¬ 
te is divided into a central 
M hairy" and a lateral 
^smooth" part (A, B), In the 
central part, multi-pointed 
hairs ( M h JI ) are surrounded 
by Jarge circular-deft wax 
pores" (Jtp"). Around the¬ 
se, groups of three wax 
pores can be recognized, 
each consisting of two 
„sieve-plate M wax pores 
(„sp") and one „$mall circu¬ 
lar-deft wax pore" (sep*) 
emerging in the wall sepa¬ 
rating the two sieve-plate 
pores. 

A: Reptalus panzer! Loew, 
abdomen from behind 
(5EM*Photo: E. StXBtNTHErwER), 

B: A frorepta lus rus ten burgi 
Symave, abdomen from 
behind 

(SEM-PhotO^ Eh STABEMtmiHERj. 

C D; Reptalus panzeri 
Loew, central part of the 
wax plate with large, mul¬ 
ti-pointed hairs in two dif¬ 
ferent magnifications 
SEM-Photo: E. Stamntheineh). 

E; Central area of the wax 
plate of Reptalus c uspida- 
Ws Fieser, top view. From 
Sulc (1929). 

F: Central area of the wax 
plate of Reptalus cuspida* 
tus Fiiber, cross section of 
cell bearing a multi-pointed 
hair, and its adjacenting 
cells. Redrawn after Sulc 
(1929), modified. 

G: A frorepta lus rvstenburgi 
Sykave, detail within the 
central part of the wax pla¬ 
te: A large hair, surrunded 
by Jarge circular-deft wax 
pores" 

(SEM-Photo: E. StabehthuuepO, 
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Wax plates on termite IX in adult females 
of the genera Pentastixidius. Reptalus and Afro* 
reptohts (Pentastirini) are distinctively diffe^ 
rent from those in Cmu$; Two areas are Jisnn* 
gutshable: A central w hairy“ and lateral 
smooth*' pan (figs. 7.A, 7.B) (§l:lc 1929) 

In the central pan* large, black, multi- 
pointed hairs are surrounded by usually five or 


In addition, complexes of three wax pores 
deriving from one wax producing cell can be 
recognized around the large circular-cleft wax 
pores: Each complex consists of tw o sieve-pla¬ 
te wax pores ( t( sp“). morphologically - accor¬ 
ding to SuLi: (1929) - similar to those descri¬ 
bed above, and of a tr small circular-deft wax 
pore* emerging in the w all separating the two 


Fig. 8: 

In the lateral parts of the 
wax plate in female 
Reptalus panzers Loew, 

„medium-sized circular-deft 
wax poresLmcp"), and 
complexes of two sieve- 
plate pores { M sp") and one 
central ..small circular-cleft 
wax pore" (scp“) are pre¬ 
sent. 

A: Reptalus panzers Loew, 
lateral part of the wax pla¬ 
te, lateral view 
(SEM-Photo; E. Stabcwtheiner). 

6: Reptalus panzers Loew, 
lateral border of the wax 
plate 

(SEM-Photo: E. StabektweiwehK 
C: Reptalus panzers Ioew, 
lateral part of the wax pla¬ 
te, frontal view 
(SEM-Photo: E. StabewthonFA). 

D: Reptalus panzers Loew; 

A .,medium-sized circular- 
cleft wax pore" surrounded 
by complex wax cells bea¬ 
ring two „sieve-plate" 
pores and a central H small 
circular-deft wax pore" 
(SEM-Photo: E. Stake nthemiii), 

E: Cross section of a wax 
plate of Reptalus cuspida - 
tus Fieber: Three different 
pore types - medium-sized 
circular-deft wax pores 
(meph sieve-plate pores 
(sp) and small circular-deft 
wax pores are distinguisha¬ 
ble in the chitinous surface 
layer (ch). Proximally, a lay¬ 
er of glandular cells tage") 
and clusters of „subglandu- 
lar" cells Use") are present. 
Redrawn after SuiC (T929). 



sieve-plate pores and rising distinctly above 
the level of the latter. 

In the lateral parts of the wax plate, simi¬ 
lar but slightly smaller wax pores are present 
(fig. 8.A - D) Instead of large circular-cleft 
wax pores, medium-sized pores can be found. 

ire complexes built of two sieve-plate pores 
and one small circular-cleft wax pore are pre- 


six „large circular-cleft wax pores'* (Fig. 7.C - 
G). In these wax pore*, a large disc is situated 
in the middle tit the pore, fixed by chitinous 
clasps to the side walls. The wax is produced 
hy a large wax cell below this pore and pressed 
through the small circular clasp, thus forming 
a hollow cylinder. 
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H'ni. Tihv* hut again slightlv smaller. In additi¬ 
on to wax pores, hairs are recogni:able. 
At the border of the wax plate, simple wax 
pores of the sieve-plate type can he found. 

The ceil layers Mow these wax plates arc 
also described hy Suu (1929) (Fig. 8.E): A 
layer of glandular cells is maintaining the 
pores. one cell per large or medium-sired cir¬ 
cular-cleft wax pi>res, and one per complex 


pore as described above. Below these glandu¬ 
lar cells, subgbndular cells („sc“) are present. 
In contrast to Cuius. they are aggregated to 
clusters and fixed and surrounded hy connec¬ 
tive tissue cells. 

In Cixnd nymphs, the wax pores on the 
wax plates of the tergires VI - VIII are discin' 
CTively different: Port (1985) called them 
jlnwcr-like wax moulding organs"; descripti- 



Fig, 9: 

Wax glands on tergites VI * 
VIII in Crxiidae nymphs. 

A: Wax plates on tergites 
VI - VIII of a Pentastirini 
nymph, overview 
(SEM-Photo: E. Stabcntheine*). 

B; Wax plate on tergite VIM 
of a Pentastirini nymph, 
overview: The plate is divi* 
ded in six fields by small 
keels posessing one or two 
sensory pits 

(SEM-Photo: E, Stabentheiner). 

C: Pentastirini nymph, 
detail of a wax plate in hig¬ 
her magnification 
(SEM-Photo: E. Sta&entheineh). 

D: Pentastirini nymph, , 4 flo¬ 
wer-like" wax moulding 
organs 

(SEM-Photo: E. 5 ta be hth e iher ). 

E: Surface of a ^flower-like" 
wax moulding organ of 
Reptalus panzeri Loew, 
cross section. From Sulc 
(1928). 

F: same as E, top view. 

From Sulc (1928), 

G: Reptalus panzeri , wax 
gland, cross section. From 
Sulc (1928), modified. 

„cc" - central cell. 

H: Wax thread produced by 
a J lower-1 ike" wax moul¬ 
ding organ of Reptalus 
panzeri Loew; From Sulc 
(1928). 

f: „ Flower-like" wax moul¬ 
ding organ of Gxius nervo- 
sus L, top view. From Sulc 
(1928). 

J: Surface of a „flower-like" 
wax moulding organ of 
Gxius nervosus L, cross 
section. From Sulc (1928). 

K: Gxius nervosus L, wax 
gland, cross section. From 
Sulc (1928), modified. *cc" 

= central cell, *pc“ - peri¬ 
pheral cell". 
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ons are known of three species: Cixius nervo- 
sus, Reptalus panzeri and Haplaxius crudus 
(Sulc 1928, Pope 1985). 

In Reptalus panzeri , the flower-1ike structu¬ 
re visible from above consists of a funnel-sha¬ 
ped disc with one large pore in the center, 10 
very small in an inner and 20 large and elon¬ 
gate pores in an outer circle. Above the cen¬ 
tral pore, an elongate chitinous „ball“ is pre¬ 
sent. Outside of the disc, two elevated circular 
„walls“ are adjacenting; the outer wall is 
mounding in 8 to 12 risen „petals“, each with 
a small pore (Fig. 9.E and F). 

The wax thread produced by this organ is 
figured in fig. 9.H. It consists of a central hol¬ 
low cylinder, surrounded first by ten very fine, 
zigzag wound wax filaments (only two are drawn 
in fig. 9.H!) and second by a larger hollow 
cylinder produced by the mentioned large, 
elongate wax pores. On the surface of this out¬ 
ward cylinder, pretzel-shaped wax filaments 
produced by the petal pores are recognizable. 

The cell complex maintaining the wax 
moulding organ is described again by §ULC 
(1928): The glandular cells are formed by one 
large central cell („cc“) and 8 to 12 surroun¬ 
ding smaller cells per wax moulding organ. As 
in wax plates of adults, subglandular cells 
aggregated to clusters are lying below these 
central cells. 

The flower-like wax moulding organs of 
Cixius are simpler than in Reptalus (Fig. 9.1 - 
K): Instead of a funnel-shaped disc, a flat disc 
without central pore and central ball is pre¬ 
sent. Laterally 20 pores are visible, and addi¬ 
tional very small pores are supposed on the 
disc outside of these larger pores. The lateral 
parts of the organ is very similar to those in 
Reptalus. 

The wax thread produced by this organ 
also consists of a central hollow cylinder. The 
surface of this cylinder is covered by many 
thin spiral wax filaments, and outside of this 
filament layer, very small hollow spiral wax 
pieces are arranged. 

In Cixius, the cell complex is simpler: the 
glandular cells are similar, consisting of one 
large central cell („cc“) and 8 to 12 surroun¬ 
ding smaller peripheral cells („pc“) per wax 
moulding organ. According to §ULC (1928), 
subglandular cells are missing. 


The aims of these wax products in cixiids 
and other Fulgoromorpha are not sufficiently 
clarified yet, experimental studies are lacking 
completely (see also O’BRIEN 2002, in this 
volume). They may protect against wetting 
and desiccation, especially in nymphs. SULC 
(1928) describes, that nymphs of Repuz/us pan¬ 
zeri covered the walls of their burrows with 
wax by „wagging“ with the abdomen. In 
adults, the wax filaments are supposed to pro¬ 
tect against getting smudged with own honey- 
dew, and might cover eggs and protect them 
against desiccation. Also protection against 
enemies is assumed. 

Enigmatic sensory organs 

The sensory organ equipment of cixiids 
(and other Fulgoromorpha taxa) is impressive, 
but the morphology and function of these 
structures are still unclear in many cases. 
Perhaps the comparatively best investigated, 
but still insufficiently known, sensory organs 
are those of the antennae (see MARSHALL & 

Lewis 1971, Bourgoin & Deiss 1994, Shih & 
Yang 1996). 

Beyond the antennae, sensory organs can 
be found on different parts of the body (see 
larval descriptions in e. g. CUMBER 1952c, 
§ulc 1928, Wilson & Tsai 1982, Wilson et 
al. 1983 and Yang & Yeh 1994): Sensory pits 
with horizontal hairs (fig. 10.A - C) are the 
most numerous, present on tergal parts in 
nymphs in most families, and showing a wide 
range of morphological variation. A compre¬ 
hensive description and discussion is given by 
EMELJANOV (2001). The function of these sen¬ 
sory pits is unclear; §ULC (1928) considers 
them to obtain information about atmosphe¬ 
ric humidity. 

Studying nymphs of Cixius nervosus, §ULC 
(1928) also found several very long, thin hairs 
on the lateral parts of the stemites V and VI 
(fig. 10.D). He called them „anemestheterias“ 
and assumed a sensory function concerning air 
movements. 

Very eyecatching processes are present in 
Bennini and Bennarellini (PENNY 1980, Emel- 
JANOV 1989). In Bennini, obviously sensitive 
structures are present at the top of the long, 
rod-shaped process (fig. 10.E, 10.F). Again, 
the function of these structures remains com¬ 
pletely unknown. 
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Phylogeny, Classification and 

Identification 

Generic checklist 

A possible evolutionary scenario of the 
family Cixiidac is described by EMELJANO\ 
(2002) in this volume* Based on this paper, a 
classification of the Cixiidae genera known 
today is provided in table l. A comprehensive 
world checklist is m preparation (EMELJANOV 
in prep.}. 


Fig. 10: 

Enigmatic sensory organs in Cixiidae. 

A: Head and pronotum of a Cixiini nymph in dorsolateral 
view. Sensory pits with horizontal hairs are accumulated 
laterally on head and pronotum. 

8: Penstastirini nymph with sensory pits mainly on the late¬ 
ral borders of the head. 

C: Sensory pit in higher magnification. 

O: Cixiini nymph. Suit (1928) called those very long, thin 
hairs situated in low numbers on the lateral parts of the 
sternites V and VI ^anemestheteria' 1 . 

E: Tip of the abdominal lateral projection of Bennaria prae - 
stans Walker with sensory organ. 

F: As fig. E, distal part in higher magnification 
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Table 1: 

Cixiidae genera of the world: A preliminary checklist, with comments on distribution in zoogeographical regions and estimated species 
numbers. Taxa are arranged in alphabetical order within higher groups. Abbreviations: Pa = Palaearctic, Na = Nearctic, Et = Ethiopian, 
Or = Oriental, Au = Australian and Oceanic, Nt = Neotropical Region, spp = estimated number of hitherto described species. A compre¬ 
hensive checklist of the family Cixiidae is in preparation (Emeuanov in prep). 

Note: (1) Species occuring both in the Palaearcic Region and in Taiwan are signed as „Palaearctic", taiwanese endemics and species 
recorded from Taiwan and the Oriental Region are signed as ^Oriental". 

(2) At the present state of knowledge, it is unclear whether the genus Bodecia Walker 1870 (T. gen.: B. varipes Walker 1870) belongs to 
the family Cixiidae or to another Fulgoromorpha family. 



Pa 

Na 

Et 

Or 

Au 

Nt 

spp 


1. Subfamily Borystheninae Emeuanov 1989 


Borysthenes StAl 1866 
(I gen.: Cixius finitus Walker 1857) 

Syn.: Barma Distant 1906 
(T. gen.: B. diversa Distant 1906) 

Syn.: Vademela Melichar 1914 

(T. gen.: V. fusconotata Melichar 1914) 



+ 

+ 



>20 

2. Subfamily Bothriocerinae Muir 1923 

Bothriocera Burmeister 1835 
(T. gen.: B. tinealis Burmeister 1835) 

Syn.: Adana StAl 1856 

(T. gen.: A. westwoodi StAl 1856) 


+ 




+ 

-40 

Bothrioceretta Caldwell 1950 

(T. gen.: Bothriocera nigra Fowler 1904) 

Syn.: Adanella Fennah 1971 

(T. gen.: Bothriocera aibidipennis Fowler 1904) 






+ 

4 

3. Subfamily Cixiinae Spinola 1839 

1. Tribe Andini Emeuanov 2002 

Andes StAl 1866 
(T. gen.: A undufatus StAl 1870) 

Syn.: Leirioessa Kirkaldy 1907 

(T. gen.: L . tortriocomorpha Kirkaldy 1907) 

+ 


+ 

+ 

+ 


>100 

Parandes Muir 1925 (T. gen.: P. simp!us Muir 1925) 




+ 



1 

2. Tribe Bennarellini Emeuanov 1989 

Amazobenna Penny 1980 
(T. gen.: A. reticulata Penny 1980) 






+ 

1 

Bennarella Muir 1930 
(T. gen.: B. bicoloripennis Muir 1930) 






+ 

2 

3. Tribe Bennini Metcalf 1938 

Benna Walker 1857 
(T. gen.: B. capitulata Walker 1857) 




+ 




Bennaria Melichar 1914 
(T. gen.: B. bimaculata Melichar 1914) 

■ 

■ 

■ 

■ 

■ 



4. Tribe Brixidiini Emeuanov 2002 

Brixidia Haglund 1899 
(T. gen.: B. nebulosa Haglund 1899) 



+ 




11 

5. Tribe Brixiini Emeuanov 2002 

Brixia StAl 1856 

(T. gen.: Derbe natalicola StAl 1855) 

Syn.: Triopsis Signoret 1860 (T. gen.: T. fasciata Signoret 1860) 

Syn.: Curiatius Distant 1917 
(T. gen.: C. insignis Distant 1917) 



+ 

+ 
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Caffrocixius Fennah 1967 
(T. gen.: C. personatus Fennah 1967) 

Innobindus Jacobi 1928 
(T. gen.: I. multimaculatus Jacobi 1928) 

Ithma Fennah 1969 
(T. gen.: I. charondas Fennah 1969) 


Melandeva Distant 1906 
(T. gen.: M . ocellata Distant 1906) 


Solonaima Kirkaldy 1906 
(T. gen.: 5. solonaima Kirkaldy 1906) 
Syn.: Talaloa Distant 1907 
(T. gen.: T. pallescens Distant 1907) 


Typhlobrixia Synave 1953 
(T. gen.: T. namorokensis Synave 1953) 


Undarana Hoch & Howarth 1989 
(T. gen.: U. tamborina Hoch & Howarth 1989) 


6. Tribe Cajetini Emeuanov 2002 


Cajeta StAl 1866 
(T. gen.: C. singularia StAl 1866) 
Syn.: Bathymeria Muir 1922 
(T. gen.: B. helmsi Muir 1922) 


7. Tribe Cixiini Spinola 1839 

Achaemenes StAl 1866 
(T. gen.: A. notatinervis StAl 1866) 


Aka White 1879 

(T. gen.: Cixius finitimus Walker 1858) 

Anila Distant 1906 
(T. gen.: A. fuliginosa Distant 1906) 

Ankistrus Tsaur & Hsu 1991 
(T. gen.: A. montanus Tsaur & Hsu 1991) 


Apartus Holzinger 2002 
(T. gen.: Neocixius michalki Wagner 1948) 


Aselgeoides Distant 1917 
(T. gen.: A. insularis Distant 1917) 


Asotocixius Kramer 1983 
(T. gen.: A. diopter Kramer 1983) 


Calamister Kirkaldy 1906 
(T. gen.: C. obscurus Kirkaldy 1906) 


Cermada Emeuanov 2000 
(T. gen.: Cixius kermadecensis Myers 1924) 


Chathamaka Lariviere 1999 
(T. gen.: Ch. andrei Lariviere 1999) 


Chidaea Emeuanov 2000 
(T. gen.: Ch. dayi Emeuanov 2000) 


Cixiosoma Berg 1879 
(T. gen.: C. platense Berg 1879) 


Cixius Latreille 1804 
(T. gen.: Cicada nervosa, Linnaeus 1758) 

Sg. Acanthocixus Wagner 1939 
(T. gen.: C. carniolicus Wagner 1939) 

Sg. Alcixius Emeuanov 1992 
(T. gen.: Cixius stiqmaticalis Meuchar 1911) 
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Sg. Cera toc/x/us Wagner 1939 

(T gen.: Cicada cunicularius Linnaeus 1767 

Sg. Issomimus Jacobi 1910 

(T. gen.: /. meruanus Jacobi 1910) 

Sg. Olibroma Emeuanov 1964 
(T. gen.: O. nitidum Emeuanov 1964) 

Sg. Orinocixius Wagner 1939 

(T. gen.: Cixius heydeni Kirschbaum 1868) 

Sg. Paracixius Wagner 1939 

(T. gen.: Cixius distinguendus Kirschbaum 1868) 

Sg. Pseudocixius Caldwell 1950 
(T. gen.: P. bandarus Caldwell 1950) 

Sg. Sciocixius Wagner 1939 

(t. gen. Flata stigmatica Germar 1818) 

Sg. Tetracixus Ribaut 1960 

(T. gen.: Cixius lineolatus Ribaut 1960) 

Sg. Ussuricixius Vilbaste 1968 
(T. gen.: Cixius remmi Vilbaste 1968) 

Discophorellus Tsaur & Hsu 1991 
(X gen.: D. major Tsaur & Hsu 1991) 

Flachaemus Van Stalle 1986 
(T. gen.: F mosselensis Van Stalle 1986) 

Gonophalfus Tsaur & Hsu 1991 
(T. gen.: G. trinus Tsaur & Hsu 1991) 

loiania Kirkaldy 1902 
(T. gen.: /. perkinsi Kirkaldy 1902) 

Koroana Myers 1924 
(T. gen.: Cixius rufifrons Walker 1858) 

Leades Jacobi 1928 
(T. gen.: L rufinus Jacosi 1928) 

Leptolamia Metcalf 1936; n. nov. pro Leptochfamys Kirkaldy 1907, n. praeocc. 
(T. gen.: L compressa Kirkaldy 1907) 


Macrocixius Matsumura 1914 
(T. gen.: M. giganteus Matsumura 1914) 


Maipha Myers 1924 
(T. gen.: M. muiri Myers 1924) 


Microledrida Fowler 1904 
(T. gen.: M . asperata Fowler 1904) 


Monomaipha Emeuanov 2000 
(T. gen.: M. gratiosa Emeuanov 2000) 


Nanocixius Wagner 1939 
(T. gen.: Cixius discrepans Fieber 1876) 


Neocixius Wagner 1939 
(T. gen.: Cixius limbatus Signoret 1862) 

Pachyntheisa Fowler 1904 
(T. gen.: P. concinna Fowler 1904) 

Platycixius Van Duzee 1914 
(T. gen.: P. calvusV an Duzee 1914) 

Sardocixius Holzinger 2002 
(T. gen.: Trirhacus formosissimus Costa 1883) 

Semicixius Tsaur & Hsu 1991 
(T. gen.: S. denticulus Tsaur & Hsu 1991) 

Simplicixius Holzinger 2002 
(T. gen.: Trirhacus trichophorus Melichar 1914) 


Sphaerocixius Wagner 1939 
(T. gen.: Cixius globuiiferus Wagner 1939) 
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Pa 

Na 

Et 

D 


Nt 

spp 

Stegocixius Kramer 1983 
(T. gen.: S. loohites Kramer 1983) 


■ 

■ 

■ 

■ 

■ 

1 

Tachycixius Wagner 1939 
(T. gen.: Fufgora pilosa Ouvier 1791) 

Syn: Siculus Dlabola 1981 syn. nov. 

(T. gen.: S. osellai Dlabola 1981) 

+ 

1 

1 

1 

1 

1 

25 

Trirhacus Fieber 1875 
(T. gen.: T. setulosus Fieber 1876) 

+ 



■ 



4 


8. Tribe Duiliini Emeuanov 2002 


Duilius StAl 1858 
(T. gen.: D. tenuis StAl 1858) 

Syn.: Hemitropis Fieber 1866 
(T. gen.: H. bipunctata Fieber 1866) 

Syn.: Haplacha Lethierry 1874 
(T. gen.: H. seticulosa Lethierry 1874) 

Syn.: Duiliopsis Bergevin 1933 

(T. gen.: D. baiachowskyi Bergevin 1933) 

Syn.: Bitropis Dlabola 1985 

(1 gen.: Hemitropis fasciata Horvath 1894) 


+ 


+ 


-25 


9. Tribe Eucarpiini Emeuanov 2002 


Adolendana Distant 1917 
(T. gen.: A. typica Distant 1917) 

+ 



+ 



2 

Bajauana Distant 1907 
(T. gen.: Brixia rufula Walker 1870) 

Syn.: Australoma Kirkaldy 1907 
(T. gen.: A. austrina Kirkaldy 1907) 





+ 


>50 

Caneirona Distant 1916 
(T. gen.: C. maculipennis Distant 1917) 




+ 



1 

Dilacreon Fennah 1980 
(T. gen.: Dystheatias orphus Fennah 1956) 

Sg. Eluzalmon Fennah 1980 

(T. gen.: Dilacreon (£.) caudatus Fennah 1980) 





+ 


16 

Dystheatias Kirkaldy 1907 
(T. gen.: D. beecheyi Kirkaldy 1907) 

Syn.: Quirosia Kirkaldy 1907 
(T. gen.: Q. vitiensis Kirkaldy 1907) 

Syn.: Epaustraloma Fennah 1950 
(T. gen.: E. simois Fennah 1950) 




+ 

+ 


-20 

Eucarpia Walker 1857 
(T. gen.: E . univitta Walker 1857) 

Syn.: Ambalangoda Distant 1912 
(T. gen.: A. insignis Distant 1912) 

Syn.: Ptoleria StAl 1859 

(T. gen.: P. arcuigera StAl 1859) 

i 

i 

i 

i 

i 



Kirbyana Distant 1906 n. nov. pro Kirbya Melichar 1903, n. praeocc. 

(T. gen.: K. pagana Melichar 1903) 

Syn.: Kirbyella Kirkaldy 1906, n.nov. pro Kirbya Melichar 1903 

Syn.: Saccharias Kirkaldy 1907 
(T. gen.: S. deventeri Kirkaldy 1907) 

Syn.: Commolenda Distant 1911 
(T. gen.: C. deusta Distant 1911) 

i 

i 

i 

i 

i 

i 


Nesochlamys Kirkaldy 1907 n. nov. pro Nesocharis Kirkaldy 1907, n. praeocc. 

(T. gen.: N . vitiensis Kirkaldy 1907) 

■ 

■ 

■ 

■ 

■ 

■ 

3 

Nothocharis Muir 1925 
(T. gen.: N . bakeri Muir 1925) 

■ 

■ 

■ 

■ 

■ 

■ 

2 

Phytocentor Fennah 1980 
(T. gen.: P. longicornis Fennah 1980) 

■ 

■ 

■ 

■ 

■ 

■ 

1 
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Pa 1 Na 

m 

O 

> 

c 

Nt 

1 spp 


10. Tribe Gelastocephalini Emeuanov 2000 


Subtribe Gelastocephalina Emeuanov 2000 


Carolus Kirkaldy 1906 
(T. gen.: C. crispus Kirkaldy 1906) 





+ 


1 

Gelastocephalus Kirkaldy 1906 
(X gen.: G. ornithoides Kirkaldy 1906) 


— 



+ 


1 

Metaplacha Emeuanov 2000 
(T. gen.: M. tobiasi Emeuanov 2000) 


i 


j 

+ 


1 

Ronaldia Emeuanov 2000 
(T. gen.: R. fennahi Emeuanov 2000) 


1 



+ 


1 

Tarberus Jacobi 1928 
(T. gen.: T. semicarinatus Jacobi 1928) 



i 

i 

i 

+ 


2 


Subtribe Rhigedanina Emeuanov 2000 


Dysoliarus Fennah 1949 
(T. gen.: D. unicornis Fennah 1949) 





+ 


1 

Orphninus Emeuanov 2000 
(T. gen.: O. mouldsi Emeuanov 2000) 





+ 


1 

Rhigedanus Emeuanov 2000 
(T. gen.: Rh. fomibundus Emeuanov 2000) 





+ 


2 


11. Tribe Oedeini Muir 1922 
(Syn.: Myndini Muir 1923) 


Achaebana Atti£, Bourgoin & Bonfils 2002 
(T. gen.: Cubana insularis Muir 1924) 



+ 



■ 

1 

Antillixius Myers 1928 
(T. gen.: A. greyi Myers 1928) 






■ 

1 

Borbonomyndus Attie, Bourgoin & Bonfils 2002 
(T. gen.: B. pandanicoia Attie, Bourgoin & Bonfils 2002) 



+ 



■ 

2 

Colvanafia Muir 1925 
(T. gen.: Brixia concinnula Walker 1870) 

Syn.: Myndorus Metcalf 1954 
(t.gen.: M. apicalis Metcalf 1954) 




+ 

+ 

1 

48 

Confuga Fennah 1975 
(T. gen.: C. persephone Fennah 1975) 





+ 

■ 

1 

Eumyndus Synave 1956 
(T. gen.: E. madagascariensis Synave 1956) 



+ 




3 

Haplaxius Fowler 1904 
(T. gen.: H. laevis Fowler 1904) 

Syn.: Paramyndus Fennah 1945 

(T. gen.: P. cocois Fennah 1945 (=Myndus crudus Van Duzee 1907)) 


+ 




+ 

-60 

Mundopa Distant 1906 
(T. gen.: M. cingaiensis Distant 1906) 

i 



+ 



19 

i 

Myndodus Emeuanov 1992 
(T. gen.: Myndus velox Emeuanov 1992) 



+ 


i 


23 

Myndus StAl 1862 
(T. gen.: Flata musiva Germar 1825) 

Syn.: Entithena Fieber 1866 

(T. gen.: Flata musiva Germar 1825) 

+ 






4 

Nesomyndus Jacobi 1917 
(T. gen.: N. australis Jacobi 1917) 



+ 


i 


1 

Notolathrus de Remes Lenicov 1993 
(T. gen.: N. sensitivus de Remes Lenicov 1993) 






■ 
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Pa 

Na 

Et 

Or 

Au 

Nt 

spp 

Nymphocixia Van Duzee 1923 
(T. gen.: N. unipunctata Van Duzee 1923) 


+ 




+ 

3 

Oecleus Stal 1862 
(T. gen.: Oe. seminiger StAl 1862) 


+ 




+ 

-50 

Perindus Emeuanov 1989 
(T. gen.: P. binundatus Emeuanov 1989) 

+ 






1 

Pinacites Emeuanov 1972 
(T. gen.: Myndus calvipennis Emeuanov 1972) 







1 

Rhamphixius Fowler 1904 
(T. gen.: Rh. championi Fowler 1904) 






+ 

2 

Tiriteana Myers 1924 
(T. gen.: 7! clarkei Myers 1924) 





+ 


1 

Trigonocranus Fieber 1875 
(T. gen.: T. emmeae Fieber 1876) 

+ 






1 

Volcanafia Distant 1917 
(T. gen.: V. typica Distant 1917) 



+ 




12 


12. Tribe Pentastirini Emeuanov 1971 


Subtribe Pentastirina Emeuanov 1971 
(Syn.: Oliarina Emeuanov 1971) 


Afroreptalus Van Stalle 1986 
(T. gen.: Oliarus rustenburgi Synave 1952) 



+ 




3 

Anoculiarus Dlabola 1985 
(T. gen.: A. ornatus Dlabola 1985) 

+ 






1 

Atonurus Emeuanov 1992 
(T. gen.: Cixius natalensis StAl 1855) 

Sg. Olipara Emeuanov 1992 

(T. gen.: Oliarus guineertsis Van Stalle 1987) 



+ 




-45 

Cyclopoliarus Fennah 1945 
(T. gen.: Oliarus biperforatus Fennah 1945) 






+ 

8 

Dorialus Van Stalle 1986 
(T. gen.: Oliarus gezira Linnavuori 1973) 



+ 




1 

Epoliarus Matsumura 1910 
(T. gen.: E. politus Matsumura 1910) 

+ 






1 

Eumecurus Emeuanov 1971 

(T. gen.: E. caudatus Emeuanov 1971 (= Oliarus longivertex Kusnezov 1937)) 

Syn.: Pseumecurus Dlabola 1985 

(T. gen.: Oliarus frontalis Melichar 1904) 

+ 


+ 

+ 



>100 

Helenolius Van Stalle 1986 
(T. gen.: H. insulicola Van Stalle 1986) 



+ 




2 

Hyalesthes Signoret 1865 
(T. gen.: H. obsoletus Signoret 1865) 

Syn.: Liorhinus Kirschbaum 1868 

(T. gen.: L. albolimbatus Kirschbaum 1868 (= H. obsoletus Signoret 1865)) 

Syn.: Pseudyalesthes Kusnezov 1935 
(T. gen.: P. carinifrons Kusnezov 1935) 

+ 






-30 

Indolipa Emeuanov 2001 
(T. gen.: Oliarus indiensis Van Stalle 1991 




+ 



16 

Kibofascius Van Stalle 1986 
(T. gen.: Oliarus frenatus Jacobi 1910) 



+ 




1 

Laiobidius Van Stalle 1985 
(T. gen.: Oliarus lootensi Synave 1956) 



+ 




3 

Melanoliarus Fennah 1945 
(T. gen.: Oliarus maidis Fennah 1945) 






+ 

-75 
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Mesofiarus Matsumura 1910 
(T. gen.: M. malagensis Matsumura 1910) 


Miclucha Emeuanov 2001 
(T. gen.: Oliarus laratensis Muir 1924) 


Narravertus Van Stalle 1986 
(T. gen.: Oliarus ballista Fennah 1958) 


Nesoliarus Kirkaldy 1909 
(T. gen.: Oliarus (N.) tamehameha Kirkaldy 1909) 

Norialsus Van Stalle 1986 
(T. gen.: Oliarus capeneri Synave 1953) 


Oecleopsis Emeuanov 1971 
(1 gen.: Oliarus artemisiae Matsumura 1914) 

Oliarellus Emeuanov 1971 
(T. gen.: Hyalesthes fulvus Kusnezov 1935) 

Oliarissa Fennah 1945 n. nov. pro Paracixius Fennah 1944 nec Wagner 1939 
(T. gen.: P. armiger Fennah 1944) 

Oliaronus Ball 1934 
(T. gen.: 0. tontonus Ball 1934) 

Oliarus StAl 1862 
(T. gen.: Cixius walkeri StAl 1859) 


Olipa Emeuanov 2001 
(T. gen.: Oliarus decumbens Jacobi 1941) 

Oliparisca Emeuanov 2001 
(T. gen.: Oliarus muluensis Van Stalle 1991 


Peartolus Van Stalle 1986 
(T. gen.: Oliarus macarangae Van Stalle 1984) 


Pentastira Kirschbaum 1868 
(T. gen.: P. major Kirschbaum 1868) 


Pentastiridius Kirschbaum 1868 
(T. gen.: Flata pallens Germar 1821) 

Sg. Dicopolia Emeuanov 1995 

(T. gen.: Oliarus breviceps Kusnezov 1937) 

Sg. Haliarus Emeuanov 1995 

(T. gen.: Oliarus dagestanicus Kusnezov 1937) 

Sg. Moysella Horvath 1913 

(T. gen.: M. sinaitica Horvath 1913) 

Sg. Nesopompe Kirkaldy 1907 

(T. gen.: Oliarus (A/.) felis Kirkaldy 1907) 

Sg. Podaplus Emeuanov 1995 

(T. gen.: Oliarus haloxyli Mitjaev 1971) 

Sg. Polania Emeuanov 1995 

(T. gen.: Oliarus nanus Ivanoff 1885) 

Sg. Stiraphana Emeuanov 1995 

(T. gen.: Oliarus liocara Emeuanov 1978) 


Prosops Buckton 1893 
(T. gen.: P. pedisequus Buckton 1893) 

Pseudoliarus Haupt 1927 
(T. gen.: Oliarus fuscofasciatus Melichar 1902) 
Sg. Paroliarus Emeuanov 1995 
(T. gen.: Oliarus jaxartus Mitjaev 1969) 

Reptalus Emeuanov 1971 
(T. gen.: Cixius quinquecostatus Dufour 1833) 
Sg. Trepalus Emeuanov 1995 
(T. gen.: Oliarus rufocarinatus Kusnezov 1937) 

Setapius Dlabola 1988 
(T. gen.: 5. brinki Dlabola 1988) 
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Suriola Emeuanov 1992 
(T. gen.: Oliarus fici Van Stalle 1987) 

Urvillea Kirkaldy 1907 
(T. gen.: U. melanesica Kirkaldy 1907) 

Vincentia Uhler 1895 
(T. gen.: V. interrupta Uhler 1895) 

Subtribe Mnemosynina Emeuanov 1992 

Mnemosyne StAl 1866 
(T. gen.: M. cubana StAl 1866) 

13. Tribe Pintaliini Metcalf 1938 

Aulocorypha Berg 1879 
(T. gen.: A. punctulata Berg 1879) 

Cubana Uhler 1895 
(T. gen.: C. tortrix Uhler 1895) 

Syn.: Bothriocerodes Fowler 1904 
(T. gen.: B. variegatus Fowler 1904) 

Cubanella Fennah 1948 
(T. gen.: Cubana irrorata Uhler 1895) 

Diastrocixius Caldwell 1944 
(T. gen.: D. thelyus Caldwell 1944) 

Monorachis Uhler 1901 
(T. gen.: M. sordulentus Uhler 1901) 

Muirolonia Metcalf 1936 = Olonia Muir 1925, nec StAl, n.praeocc. 

(T. gen.: Bothriocerodes metailicus Fowler 1904) 

Notocixius Fennah 1965 
(T. gen.: Cixius fulvicollis Blanchard 1852) 

Pintalia StAl 1862 
(T. gen.: P. lateralis StAl 1862) 

Syn.: Ciocixius Metcalf 1923 

(T. gen.: Cixius dorsivittatus Van Duzee 1909) 

Syn.: Cotyleceps Uhler 1895 
(T. gen.: C. decorata Uhler 1895) 

Syn.: Metabrixia Fowler 1904 

(T. gen.: M. delicata Fowler 1904 (= Cixius dorsovittatus Van Duzee 1909)) 

14. Tribe Semonini Emeuanov 2002 

Betacixius Matsumura 1914 
(T. gen.: B. ocellatus Matsumura 1914) 

Huttia Myers 1924 
(T. gen.: H. nigrifrons Myers 1924) 

Kuvera Distant 1906 
(T. gen.: K. semihyaiina Distant 1906) 

Syn.: Latoliarus Dlabola 1952 
(T. gen.: L brunneus Dlabola 1952) 

Parasemo Lariviere 1999 
(T. gen.: P. hutchesoni Lariviere 1999) 

Semo White 1879 
(T. gen.: S. clypeatus White 1879) 

15. Tribe Stenophlepsiini Metcalf 1938 

Euryph/epsia Muir 1922 
(T. gen.: E. amboinensis Muir 1922) 

Stenophlepsia Muir 1922 
(T. gen.: S. flava Muir. 1922) 


























© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 



Pa Na Et Or Au Nt spp 

not placed yet 


Meenocixius Attie, Bourgoin S Bonfiu 2002 
(T. gen.: M. bebourensis Arne, Bourgoin & Bonfils 2002) 

+ 2 

Total number of genera 

31 14 33 35 44 27 



Fig. 11: 

Gxiini nymph. 

Photo: l Kammerlander. 


Identifying cixiid genera 

A key to Fulgoromorpha families with 
general description* is provided by O'BKtEN 
WlLSON (1985), Within ciscuds, more nr less 
up-todate keys to described genera (and spe- 
ties) of many regions of the world are availa* 
hie. In the Palaearctic Region e. g , AnUFRIEV 
& Emeljanov (1988), Dlabola (1988). 
Dubovsky (1966). Emeljanov (1964). Hol- 
21NCER (2002, in press), Logvinenko (1975) 
and Mitjaev (1971), in the Americas Mead 
& Kramer (1982), KhamBR (1977. 1979, 
1981. 1983) and van Stalle (1987b) (hut 
these are mostly nearetie), in the Ethiopian 
Region ATTIE et al. (2002, in press). Emelja- 
NOV (1992), VAN Stalle (1985a. b, 1986a, h. 
c, J, 1987a. 1988a), in the Oriental Region 
TsaUR (1989), TSAUR et al (1988, 1991a, h), 
Tsauk & Lee (1987) and Van Stalle (1988b, 
1991), and in the Australian and Pacific Regi¬ 
on Deitz & Helmore (1979), Emeljanov 
(2000), FenNAH (1956, 1958), FLETCHER & 
Lariviere (2001), Lariviere (1999) and Van 
STALLE (1989). Nevertheless current keys for 
several genera and several parts of the world 
are still incomplete or missing totally, and - as 
mentioned m the introduction - many species 
and genera still await (re)descripuon. 


Ecology 

Adult cixiids live on a wide variety of 
plants, feeding on phloem. The host plarir 
range of most specks is unknown, as no more 
information than a diagnostic description is 
present in the literature. A generally better 
knowledge of host plants is only available for 
species from Europe, North America and New 
Zealand, despite taxa of economic interest 
(see below), and few others. In those regions, 
the majority of the species feed mainly on 
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tree* and shrubs most of them polyphagous a 
smaller part of the fauna obviously oligo- or 
monophagous (e. g. NICKEL in prep., LarJVIEKL 
1999, KRAMER 1977 and subsequent papers. 
Wilson et al. I994K 

Although the percentage of polyphagous 
specie^ in cixiids is higher than in many other 
Auchenorrhyncha families, most taxa seem 
to he closely restricted to species specific, Jis- 
tinct habitat types (see e.g* NlCKEL et al. 2002. 
m this volume). This could he caused by the 
influence of various (abiotic) parameters to 
the adults, hut m our opinion, the greatest 
influence might be an ..ecological bottle- 
neck" derived from habitat parameters (host 
plants, soil chemistry, structure, moisture, .) 
affecting to the nymphs. 

Cixiid nymphs (fig. 11 > live snhterra- 
neously, feeding on roots of their - often herb¬ 
aceous - hoslplants and/or as fungivorous on 
rotten wtxxl (see Yang £k Yfcll 1994)- Only 
very tew data about iheir ecology are availa¬ 
ble. The life cycle (of those species, where we 
know something about it) usually lasts one 
year, with hibernal urn if necessary' in ny al¬ 
pha I mstan in Olunus adonsoni Myers, two 
years are reported (CUMBER 1952c)- Cixiid 
nymphs, as many other Hemiptera taxa. some¬ 
times are associated with ants (e. g, MtTJAEX 
1967. SHEPPARD el ah 1979. ThoMPs >\ 1984, 
Bourgoin 1997). 

Adult cixiids are huth diurnal and noctur¬ 
nal, hut with a distinct priority to daytime 
activity (HOWARD 1981 and several other 
data). As other Fulgoromorpha, they commu¬ 
nicate by substrate-borne vibrations (e. g. 
Houarth et al. 1990). Compared to other 
families the acoustic repertoire of cixiids 
seems to be rather simple, territorial signals 
and rivalry calls are obviously missing (Tis- 
HECHKJN 1997). 

Females use their ovipositors to deposit 
their eggs into rhe soil The eggs are covered 
and thus protected by wax filaments (MILLER 
1942 and subsequent authors). In some spe¬ 
cies, females obviously creep along clefts Jeep 
into the sod, as they are sometimes recorded 
from traps several decimeters beyond the *ul 
surface (e g Tac/iycodus spp. from the Canary 
Islands, see Houh & Ah HE 1995; many fema¬ 
les of Apanus micholkt (Wagner), Holzincer, 
unpublished data). 


By this means, cixiids might he predispo¬ 
sed to spending their whole life below the 
eanh% surface; In fact, ar least one european 
species, Tripfflucranics emmedc fIEBER. seems to 
live in (stony/sandy) ■n’t! (NlotR in prep.), 
and many caverntcohms Cixiid species are 
reported from various parts of rhe world (see 
Hu H 1994 and 2002 t m thi^ volume). 


Economic importance 

A survey of planrhuppers as pests of eco¬ 
nomically important plants \> provided bv 
Wilson & O’Brien (1987). In this paper, 11 
Cixiid species are recorded as pests on various 
plants. A few more species feeding on palms 
and rice have been described Later (Wilson 
1988a, BourciOin & Wilson 1992, Boor- 
GOIN et al, 1998), 

The highest number of economically 
important Cixiid species can be found on 
palms, where they act as phytoplasma vectors, 
causing diseases of the Lethal Yellowing (LY>- 
type in tropical and subtropical regions* Infe¬ 
sted trees first drop mature and immature 
coconuts, then the flower stalks blacken, the 
fronds turn yellow, beginning by the lower, 
older ones and progressing up through the 
crown, until the tree n dead and only a tele¬ 
phone polc’Mike stem remains (see fig. 12). 
Unless treated, the tree dies within three to 


Fig. 12: 

Coconut palms killed by Lethal Yello¬ 
wing in Calabash Caye, Belize, Decem¬ 
ber 1995. 

Photo: C Be run. 
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six months after the apperance of the first sym- 
ptoms. Up to now, there is no cure for LY. 
Effective control is only possible by regular 
antibiotic injections (osytetracycline) to the 
trunk, but the most efficient way to deal with 
LY is by replanting with resistant coconut 
palms. 

LY was first recognized in the Caribbean 
region about 100 years ago. Here, devastating 
outbreaks with dramatically economic conse- 
quences have happened several times since the 
1950s. In Belize for example, the first LY was 
detected in 1992 in the northern parts of the 
country. Six years later, up to 95 % of the tre- 
es of the infested area have died already. In the 
Americas, an Oecleini planthopper formerly 
placed in Myndus s.L, Haplaxius crudus (Van 
Duzee), is the vector of the disease (Howard 
etal. 1983). 

In tropical Africa, extensive damage is 
reported from coconut plantations both in the 
east and west. In this case, the assumed vector 
is another species formerly placed in Myndus 
s.L, Myndodus adiopodoumensis (Synave). 
Three more „pest“ species of Coconut are known 
from islands within the Pacific: Euryphlepsia 
cocos MUIR, Colvanalia taffini (BONFILS) and 
Colvanaiia chazeaui (BOURGOIN & Wilson). 
Surprisingly, despite of the economic impor- 
tance of these species, our knowledge concer¬ 
ning their biology is still very poor (see WIL¬ 
SON 1988b, Eden-Green & Ofori 1997 and 
many others). 

Hyalesthes obsoletus SlGNORET is the eco¬ 
nomically most important cixiid in Europe, 
causing damages on different plants including 
potato, tomato and grapevine (see e.g. Alma 
2002, in this volume). In addition, Hyalesthes 
mlokosiewiczi SlGNORET transmits diseases in 
the Caucasus region (SAMUNDZHEVA 1953), 
and a species of the genus Pentastiridius might 
be the vector of stolbur phytoplasma on sugar- 
beet in France (GATINEAU et al. 2001). 

Oliarus atkinsoni MYERS is an important 
pest, too, as it is monophagous on flax (Phor- 
mium tenax, P. cookianum) and transmits a 
phytoplasma called „Candidatus Phytoplasma 
australiense“. This phytoplasma causes PhormP 
um yellow leaf diseases in New Zealand (CUM¬ 
BER 1952a, b, c and subsequent papers, LlEF- 
TING etal. 1998). 
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Zusammenfassung 

Wir prasentieren einen kurzen Uberblick 
iiber die artenreiche Familie der Glasfliigelzi- 
kaden (Cixiidae). Ein Verzeichnis derGattun- 
gen mit Angaben zur Verbreitung in den tier- 
geographischen Regionen der Erde und mit 
Artenzahlen wird vorgelegt. Die innere weib- 
liche Genitalarmatur, die Wachsplatten und 
verschiedene ratselhafte Sinnesorgane sind 
bislang wenig bekannte Merkmalskomplexe, 
die hier hinsichtlich ihrer Morphologie und 
der uns bisher bekannten Variability kurz 
beschrieben werden. Zudem werden die aktu- 
ellen Kenntnisse zur Okologie und zur wirt- 
schaftlichen Bedeutung der Cixiidae sowie 
Hinweise zu wichtiger Bestimmungsliteratur 
zusammengefasst. 

References 

Alma A. (2002): Auchenorrhyncha as pests on grape¬ 
vine. — Denisia i 4: 541-548 

Anufriev G.A. & A.F. Emeuanov (1988): 1. Podotrijad 
Cicadinea (Auchenorrhyncha) - Zikadovye. — In: 
Opredelitel Nesekomych Dalnego Vostoka SSSR 
I. II.: 12-495. 

Amt M., Bourgoin T. & J. Bonfils (2002, in press): The 
Cixiidae (Hemiptera, Fulgoromorpha) from Mas- 
carenes and Madagascar. Description of new 
taxa from La Reunion and their indigenous host 
plants. — European J. Ent. (in press). 

Bourgoin T. (1993): Female genitalia in Hemiptera 
Fulgoromorpha, morphological and phylogene¬ 
tic data. — Ann. Soc. Ent. France (N. S.) 29(3): 
225-244. 


134 




© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 


Bourgoin T. (1997): Habitat and Ant-Attendance in 
Hemiptera: a phylogenetic test with emphasis 
on trophobiosis in Fulgoromorpha. - In: Grand- 
colas P. (ed.): The origin of biodiversity in insec¬ 
ts: Phylogenetic tests of evolutionary scenarios. 
— Mem. Mus. natn. Hist. nat. 173: 109-124. 

Bourgoin T. & V. Deiss (1994): Sensory plate organs of 
the antenna in the Meenoplidae-Kinnaridae 
group (Hemiptera: Fulgoromorpha). — Int. J. 
Insect Morph. & Embryol. 23(2): 159-168. 

Bourgoin T. & J. Huang (1991): Comparative morpho¬ 
logy of female genitalia and the copulatory 
mechanism in Trypetimorphini (Hemiptera, Ful¬ 
goromorpha, Tropiduchidae). — J. Morph. 207: 
149-155. 

Bourgoin T. & M.R. Wilson (1992): A new species of 
Myndus (Fulgoromorpha, Cixiidae) from coco¬ 
nut palms in New Caledonia. — Mitt, schweiz. 
ent. Ges. 65: 69-74. 

Bourgoin T., Wilson M.R. & G. Couturier (1998): 
Descriptions of two new species of south Ame¬ 
rican Oliarus StAl (Homoptera: Fulgoromorpha: 
Cixiidae), including a rice-associated species 
from Peru. — Proc. Entomol. Soc. Wash. 100(1): 
108-113. 

Cumber R.A. (1952a): Entomological aspects of Yel¬ 
low-Leaf Disease of Phormium. — New Zealand 
Sci. Rev. 10: 3-4. 

Cumber R.A. (1952b): Studies on Oliarus atkinsoni 
Myers (Hem.: Cixiidae), vector of the Fellow- 
Leaf" disease of Phormium tenax Forst. I. - 
Habits and environment, with a note on natural 
enemies. — New Zealand J. Sci. Techn., Section 
B 34: 92-98. 

Cumber R.A. (1952c): Studies on Oliarus atkinsoni 
Myers (Hem.: Cixiidae), vector of the Fellow- 
Leaf" disease of Phormium tenax Forst. II. - The 
nymphal instars and seasonal changes in the 
composition of nymphal populations. — New 
Zealand J. Sci. Techn., Section B 34: 160-165. 

Deitz L.L. & D.W. Helmore (1979): Illustrated key to 
the families and genera of planthoppers 
(Homoptera: Fulgoroidea) from the New Zea¬ 
land sub-region. — New Zealand Entomologist 
7(1): 11-19. 

Dlabola J. (1988): Reklassifikation der Gattungen der 
Pentastirini und neue Taxone der Cixiidae 
(Homoptera, Auchenorrhyncha). — Acta Ent. 
Bohemoslov. 35: 49-70. 

Dubovsky G.K. (1966): Cicadina (Auchenorrhyncha) 
of Fergana valley. — Publishing House „Fan", 
Uzbekistan SSR, Tashkent. 256 pp. [In Russian]. 

Eoen-Green S.J. & F. Ofori (Eds., 1997): Proceedings of 
an International Workshop on Lethal Yello- 
wing-like diseases of Coconut, Elmina, Ghana, 
November 1995. — Natural Resources Institute, 
Chatam, UK. 

Emeuanov A.F. (1964): 1. Suborder Cicadinea (Auche¬ 
norrhyncha). — In: Bei Bienko G.Ya. (ed.): Keys to 
the Insects of the European USSR, Vol. I: 421- 
551. [English translation published 1967] 


Emeuanov A.F. (1971): New USSR genera of Cixiidae 
and Issidae (Homoptera, Auchenorrhyncha). — 
Entomologicheskoye Obozreniye 50(3): 619- 
627. [In Russian]. English translation: Ent. Rev. 
50(3): 350-354. 

Emeuanov A.F. (1989): To the problem of division of 
the family Cixiidae (Homoptera, Cicadina) . — 
Entomologicheskoye Obozreniye 68(1): 93-106. 
[In Russian] English translation: Ent. Rev. 68(4): 
54-67. 

Emeuanov A.F. (1992): Planthoppers of family Cixi¬ 
idae from vicinity of Ambo, Ethiopia {Homop¬ 
tera, Cicadina). — Zoosyst. Rossica 1(1): 20-36. 

Emeuanov A.F. (1995): The new Taxa of the Tribe Pen¬ 
tastirini (Homoptera, Cixiidae) from Palaearctic. 
— Zool. Zhurnal 74(9): 73-89. English transla¬ 
tion: Ent. Rev. 75(5): 129-145. 

Emeuanov A.F. (2000): New genera of the family Cixi¬ 
idae (Homoptera, Fulgoroidea) from Australia 
and neighbouring territories. — Ent. Obozr. 
79(1): 12-34. English translation: Ent. Rev. 80(3): 
251-270. 

Emeuanov A.F. (2001): Larval characters and their 
ontogenetic development in Fulgoroidea 
(Homoptera, Cicadina). — Zoosyst. Rossica 9: 
101 - 121 . 

Emeuanov A.F. (2002): Contribution to classification 
and phytogeny of the family Cixiidae (Hemip¬ 
tera, Fulgoromorpha). — Denisia 4: 

Fennah R.G. (1956): Insects of Micronesia. Homop¬ 
tera: Fulgoroidea. Bernice P. Bishop Museum, 
Insects of Micronesia 6(3): 39-211. 

Fennah R.G. (1958): Fulgoroidea of south-eastern 
Polynesia. Trans. Royal Ent. Soc. London 110(6): 
117-220. 

Fletcher M. & Larmere M.C. (2001): Species of Cixi¬ 
idae known to occur in Australia and New Zea¬ 
land. 

http://www.agric.nsw.gov.au/Hort/ascu/fulgor/ci 
x00.htm, 24. 8. 2001. 

Gatineau F. ( Larrue J., Clair D., Lorton F., Richard- 
Molard M. & E. Boudon-Padieu (2001): A new 
natural planthopper vector of stolbur phyto¬ 
plasma in the genus Pentastiridius (Hemiptera: 
Cixiidae). — Eur. J. Plant Path. 107: 263-271. 

Hoch H. & M. Asche (1993): Evolution and speciation 
of cave-dwelling Fulgoroidea in the Canary 
Islands (Homoptera: Cixiidae, Meenoplidae). — 
Zool. J. Linn. Soc. 109: 53-101. 

Hoch H. & R. Remane (1985): Evolution und Speziati- 
on der Zikadengattung Hyalesthes Signoret 
1865 (Homoptera Auchenorrhyncha Fulgoro¬ 
idea Cixiidae). — Marburger Ent. Publ. 2(2): 
1-427. 

Hoch H. (1994): Homoptera (Auchenorrhyncha Ful¬ 
goroidea). - In: Juberthie C. & V. Decu (eds.): Ency¬ 
clopaedia Biospeologica. Tome I. — Societe de 
Biospeologie, Moulis-Bucarest, pp. 313-325. 

Hoch H. (2002): Denisia 4: 


135 



© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 


Holzinger (2002 in press) A review of the European 
planthopper genus Trirhacus Fieber and related 
taxa, with a key to the European Cixiid genera 
(Hemiptera: Fulgoromorpha: Cixiidae). — Euro¬ 
pean J. Ent. (in press). 

Howard F.W. (1981): Pigment migration in the eye of 
Myndus crudus (Homoptera: Cixiidae) and its 
relationship to day and night activity. — Insect 
Sci. Application 2(3): 129-133. 

Howard F.W., Norris R.C. & D.L. Thomas (1983): Evi¬ 
dence of transmission of palm lethal yellowing 
agent by a planthopper, Myndus crudus 
(Homoptera: Cixiidae). — Trop. Agric. (Trinidad) 
60(3): 168-171. 

Howakth F.G., Hoch H. & M. Asche (1990): Duets in 
darkness: species-specific substrate-borne vibra¬ 
tions produced by cave-adapted cixiid plant- 
hoppers in Hawaii (Homoptera Fulgoroidea). — 
Mem. Biospeol. 17 : 77-80. 

Ivanov S.P. (1928): Beitrage zur Kenntnis des 
Geschlechtsapparats der Homoptera Fulgoro¬ 
idea. — Rev. Russe d'Entomol. 22: 53-67. 

Kramer J.P. (1977): Taxonomic study of the planthop¬ 
per genus Oecleus in the United States (Homop¬ 
tera: Fulgoriodea: Cixiidae) . — Trans. Am. Ent. 
Soc. 103 : 379-449. 

Kramer J.P. (1979): Taxonomic study of the planthop¬ 
per genus Myndus in the Americas (Homoptera: 
Fulgoroidea: Cixiidae) . — Trans. Am. Ent. Soc. 
105:301-389. 

Kramer J.P. (1981): Taxonomic study of the planthop¬ 
per genus Cixius in the United States and Mexi¬ 
co (Homoptera: Fulgoroidea: Cixiidae) . — 
Trans. Am. Ent. Soc. 107 : 1-68. 

Kramer J.P. (1983): Taxonomic study of the planthop¬ 
per family Cixiidae in the United States (Homop¬ 
tera: Fulgoroidea) . —Trans. Am. Ent. Soc. 109 : 
1-58. 

Larivi£re M.-C. (1999): Cixiidae (Insecta: Hemiptera: 
Auchenorrhyncha). — Fauna of New Zealand 
40 : 1-93. 

Latreille PA. (1804): Division seconde. Famille qua- 
rante-huiti&me. Cicadaires; Cicadariae. — Hist, 
nat., gen. part. Crustac§s Insectes 12 : 5-424. 

Liefting L.W., Padovan A.C., Gibb K.5., Beever R.E., 
Andersen M.T., Newcomb R.D., Beck D.L. & R.L.S. 
Forster (1998): 'Candidatus Phytoplasma austra- 
liense' is the phytoplasma associated with Aus¬ 
tralian grapevine yellows, papaya dieback and 
Phormium yellow leaf diseases. — Eur. J. Plant 
Path. 104(6): 619-623. 

Linnaeus C. (1758): Systema naturae per regna tria 
naturae, secundum classes, ordines, genera, 
species, cum characteribus, differentiis, synony- 
mis, locis. Editio decima, reformata 1: 1-824. 

Logvinenko V.N. (1975): Fulgoroidni Cikadovi Fulgo¬ 
roidea. — Fauna Ukraini 20 ( 2 ): 5-287. 

Marshall A.T. & C.T. Lewis (1971): Structural variation 
in the antennal sense organs of fulgoroid 
Homoptera (Insecta). — Zool. J. Linn. Soc. 50: 
181-184. 


Mead F.W. & J.P. Kramer (1982): Taxonomic study of 
the planthopper genus Oliarus in the United 
States (Homoptera: Fulgoroidea: Cixiidae). — 
Trans. Am. Ent. Soc. 107: 381-569. 

Metcalf Z.P. (1936): Cixiidae. — General Catalogue of 
the Hemiptera, Fascicle IV Fulgoroidea, Part 2: 
1-269. 

Metcalf Z.P (1938): The Fulgorina of Barro Colorado 
and other parts of Panama. — Publ. Mus. Comp. 
Zool. 5: 1-423 + 23 pi. 

MrTjAEv I.D. (1971): Cicadina of Kazakhstan (Homop¬ 
tera, Cicadinea). Key for identification. — 
Publishing House ^Science" of Kasakh SSR. 
Alma-Ata, 212 pp (In Russian]. 

Mitjaev L.D. (1967): New and little known species of 
planthoppers and leafhoppers (Homoptera, 
Auchenorrhyncha) from eastern Kazakhstan. — 
Ent. Obozr. 46: 712-723. English translation: 
Ent. Rev. 46: 422-428. 

MOller HJ. (1942): Gber Bau und Funktion des Lege- 
apparates der Zikaden (Homoptera Cicadina). 
(Zugleich erster Teil der Beitrage zur Biologie 
mitteleuropaischer Zikaden). — Zeitsch. Morph. 
Okol. Here 38(3): 534-629. 

Nickel H., Holzinger W.E. & E. Wachmann (2002): Mit- 
teleuropaische Lebensraume und ihre Zikaden- 
fauna (Hemiptera: Auchenorrhyncha). — Deni- 
sia 4: 

O'Brien L.B. & S.W. Wilson (1985): Planthopper Syste- 
matics and External Morphology, pp. 61-102. — 
In: Nault L.R. & J.G. Rodriquez, eds. The Leafhop¬ 
pers and Planthoppers. John Wiley & Sons. New 
York, ix + 500. 

O'Brien L.B. (2002): The Wild Wonderful World of 
Fulgoromorpha. — Denisia 4: 

Penny N.D. (1980): A revision of American Bennini 
(Hemiptera: Fulgoroidea: Cixiidae). — Acta 
Amazonica 10(1): 207-212. 

Pope R.D. (1985): Visible insect waxes: form, function 
and classification. —Antenna 9: 4-8. 

Remane R. & M. Asche (1979): Evolution und Speziati- 
on der Gattung Cixius Latreille 1804 (Homop¬ 
tera Auchenorrhyncha Fulgoromorpha Cixiidae) 
auf den Azorischen Inseln. — Marburger Ent. 
Publ. 1(2): 1-264. 

Samundzheva E.M. (1953): To the knowledge of bio¬ 
logical pecularities of sto I hour vector, planthop¬ 
per Hyalesthes mlokosiewiczi Sign. — Trudy Inst. 
Zashchity Rasteniy Gruz. SSR 9: 15-28. [In 
Russian]. 

Sforza R. & T. Bourgoin (1998): Female genitalia and 
copulation of the planthopper Hyalesthes obso- 
letus Signoret (Hemiptera: Fulgoromorpha: Cixi¬ 
idae). — Ann. Soc. Ent. Fr. (N. S.) 34(1): 63-70. 

Sheppard C., Martin P. & F. Mead (1979): A planthop¬ 
per (Homoptera: Cixiidae) associated with red 
imported fire ant (Hymenoptera: Formicidae) 
mounds. — J. Georgia Ent. Soc. 14: 140-144. 

Shih H.T. & C.-T. Yang (1996): The antennal second 
projection of Cixiidae (Homoptera: Fulgoro¬ 
idea). — Chinese J. Entomol. 16: 279-285. 


136 



© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 


Spinola M. (1839): Essai sur les Fulgorelles, sous-tribu 
de la tribu des Cicadaires, ordre des Rhyngotes. 
— Ann. Soc Ent. France 8: 133-337. 

Suic K. (1928): Voskove zlazy a jejich vyrobky u 
larev sbf. Cixilnae (Homoptera). — Biol. Spisy 
Brno 7: 149-180. 

Suic K. (1929): Voskove zlazy a jejich vyrobky u 
imag sbf. Cixiinae (Homoptera). — Biol. Spisy 
Brno 8: 1-53. 

Thompson C.R. (1984): Association of Paratrechina 
arenivaga (Hymenoptera: Formicidae), with 
nymphs of Oecleus borealis (Homoptera: Cixi- 
idae). — J. New York Ent. Soc. 92: 35-41. 

Tishechkin D.Yu. (1997): Calling signals in males of 
Cixiidae (Homoptera, Cicadinea) compared with 
acoustic signals in some other Fulgoroidea 
(Homoptera, Cicadinea, Fulgoroidea). — Eoolo- 
giCeskij Zhurnal 76(9): 1016-1024. 

Tsaur S.-C. (1989): Cixiidae of Taiwan, Part III. Steno- 
phlepsini, with description of a new species. 
Bulletin Inst. Zool. Acad. Sinica 28(2): 81-85. 

Tsaur S.-C. & P. Lee (1987): Cixiidae of Taiwan, Part II 
Bothriocerini. — Bulletin Soc. Entomol., NCHU 
20: 7-14. 

Tsaur S.-C., Hsu T.-C. & J. Van Stalle (1988): Cixiidae of 
Taiwan, Part (I) Pentastirini. — J. Taiwan Mus. 
41(1): 35-74. 

Tsaur S.-C., Hsu T.-C. & J. Van Stalle (1991a): Cixiidae 
of Taiwan, Part VI. Cixius. — J. Taiwan Mus. 
44(2): 169-306. 

Tsaur S.-C., Hsu T.-C. & J. Van Stalle (1991b): Cixiidae 
of Taiwan, Part V. Cixiini except Cixius. — J. Tai¬ 
wan Mus. 44(1): 1-78. 

Van Stalle J. (1985a): Revision of afrotropical Penta¬ 
stirini (Homoptera, Cixiidae) I: Lalobidius gen. 
nov. — Rev. Zool. Afr. 99: 171-175. 

Van Stalle J. (1985b): A review of the afrotropical 
species of the genus Mnemosyne StAl (Homop¬ 
tera, Fulgoroidea, Cixiidae). — Annls. Soc. ent. 
Fr. (N. S.) 21(4): 399-405. 

Van Stalle J. (1986a): Revision of Afrotropical Penta¬ 
stirini (Homoptera, Cixiidae) II: the genus Penta- 
stiridius Kirschbaum, 1868. — Bull. Ann. Soc. r. 
Beige Ent. 122: 81-105. 

Van Stalle J. (1986b): A revision of afrotropical Pen¬ 
tastirini (Homoptera, Ciixidae) III: Norialsus gen. 
nov. — J. ent. Soc. South Afr. 49(2): 197-230. 

Van Stalle J. (1986c): Revision of Afrotropical Penta¬ 
stirini (Homoptera, Cixiidae) IV: Description of 
Peartofus gen. nov., Dorialus gen. nov., Narra- 
vertus gen. nov., Kibofascius gen. nov., Afrorep- 
talus gen. nov. and Pseudoliarus hudeibensis n. 
sp., with notes on Phytogeny and Systematics. — 
Medd. Kon. Acad. Wetenschappen, Letteren en 
Schone Kunsten Belgie 48(3): 100-129. 

Van Stalle J. (1987a): Revision of Afrotropical Penta¬ 
stirini (Homoptera, Cixiidae) V: the genus Oli- 
arus StAl, 1862. — Sci. Zool. 252: 1-173. 

Van Stalle J. (1987b): A revision of the neotropical 
species of the genus Mnemosyne StAl, 1866 
(Homoptera, Cixiidae). — Bull. Inst. r. Sci. Nat. 
Belgique, Ent. 57: 121-139. 


Van Stalle J. (1988a): A revision of the Afrotropical 
species of the genus Cixius Latreille, 1804 
(Homoptera, Cixiidae). — Revue Zool. afr. 102 : 
223-252. 

Van Stalle J. (1988b): Revision of the Oriental species 
of Mnemosyne StAl, 1866. — Ann. Ent. Fennici 
54: 33-47. 

Van Stalle J. (1989): The Pentastirini of New Guinea, 
a review and descriptions of five nes species 
(Homoptera, Cixiidae). - Bull. Inst. r. Sci. Nat. Bel¬ 
gique, Ent. 59: 173-182. 

Van Stalle J. (1991): Taxonomy of Indo-Malayan Pen¬ 
tastirini (Homoptera, Cixiidae). — Bull. Inst. r. 
Sci. Nat. Belgique, Ent. 61: 5-101. 

Wilson M.R. (1988a): The genus Myndus (Hemiptera: 
Cixiidae) in the Solomon Islands and Vanuatu 
and its relation to foliar decay of coconut palms 
in Vanuatu. — Bull. ent. Res. 78: 519-526. 

Wilson M.R. (1988b): Records of Homoptera Auche- 
norrhyncha from palms and associations with 
disease in coconuts. — Oleagineux 43(6): 
247-253. 

Wilson S.W. & L.B. O'Brien (1987): A survey of plant- 
hopper pests of economically important plants 
(Homoptera: Fulgoroidea). — In: Wilson M.R. & 
L.R. Nault (Eds.): Proc. 2 nd Int. Workshop on 
Leafhoppers and Planthoppers of Economic 
Importance. CIE, London, pp. 343-360. 

Wilson S.W., Mitter C, Denno R.F. & M.R. Wilson 
(1994): Evolutionary patterns of host plant use 
by delphacid planthoppers and their relatives. 
— In: Denno R.F. & T.J. Perfect (Eds ): Planthop¬ 
pers. Their ecology and management. Chapman 
& Hall, New York & London, pp. 7-45. 

Wilson S.W. & J.H. Tsai (1982): Descriptions of the 
immature stages of Myndus crudus (Homop¬ 
tera: Fulgoroidea: Cixiidae). — New York Ent. 
Soc. 90(3): 166-175. 

Wilson S.W., Tsai J.H. & C.R. Thompson (1983): Descrip¬ 
tions of the nymphal instars of Oecleus borealis 
(Homoptera: Fulgoroidea: Cixiidae). — J. New 
York Ent. Soc. 91(4): 418-423. 

Yang C.-T. & W.-B. Yeh (1994): Nymphs of Fulgoro¬ 
idea (Homoptera: Auchenorrhyncha), with 
descriptions of two new species and notes on 
adults of Dictyopharidae. — Chinese J. Ent., 
Special Publ. 8: 1-189. 



© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at 


Addresses of the authors: 

Dr. Werner E. H0LZ1NGER 
Mag. Ingrid KAMMERLANDER 
Okoteam - Institut fur 
Faunistik und TIerokologie 
Bergmanngasse 22 
A-8010 Graz, Austria 
E-Mail: oekoteam@sime.com 

Prof. Dr. Alexandr F. EMELJANOV 
Zoological Institute, 

Russian Academy of Sciences, 
Universitetskaya nab. 1 
St. Petersburg, 199034, Russia 
E-mail: hemipt@zin.ru 


138 



